The hospital buildings, not because they are more abundant in the territory, but because they are large consumers of natural resources and energy, should be a major focus of study in the evaluation process of the buildings life cycle (Guenther & Vittori, 2008) . The activities implied to the healthcare industry require a lot of energy for heating, refrigeration, etc. On the other hand it is necessary to take into account the use of renewable and non-renewable resources, disposable products, toxic substances and the production of a large quantity of waste (Short & Al-Maiyah, 2009 ).
The health sector has a strong influence on the economy of nations and their policies, incorporating a group of buildings where the quality of the indoor environment is quite significant. The impacts of this type of buildings are more significant than any other because they are directly related to human health (Guenther & Vittori, 2008) . The operation of these equipment for 24 intensive hours, the high number of movement of people, the existence of distinct work zones with different energy needs, the existence of different functions such as treatment, research, rehabilitation, health promotion and disease prevention, the need for the existence of systems strategic reserve of equipment for constant supply of energy, and size of facilities, are key points that differentiate these from other types of buildings and make it a specific case study (Johnson, 2010) .
Healthcare providers are not serving patients but serving people. They should design and deliver services to meet the needs of normal people at the most difficult times in their lives (Clark & Malone, 2006) .
The hospital project, more than any other, requires a number of concerns with the satisfaction and well being of working teams, patient, administrative staff and other officials. This is a project where all basic design principles (rather generalized and taken into account in the act of designing common buildings) should be considered with the increased responsibilities, since the users' satisfaction and well being demands are more sensitive. The basic design concerns usually considered are: the climate where the building is built; access to solar radiation; the local topography; the program of the building and the interaction between the various elements of the design team; the necessary flexibility and enlargement capacities; the security; the efficiency in the development of activities; the adaptability to new I&D (Dias, 2004) .
In this context its possible to say that the design phase is the most comprehensively addressed part of the life cycle in most sustainable building guidelines and evaluation methods (Dias, 2004) . The design and the space organization are very important for different areas and can be decisive in environmental, economic and social development of the whole building. Therefore this study is about hospital architecture and how the project design quality can be fundamental for the well being of people and for the sustainability of construction.
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ABSTRACT: The hospital project contains different aspects from the most common projects of residential, offices or services buildings. In common buildings, sometimes the user and the client are the same and when they are not, setting the requirements is not difficult since they are common to most inhabitants. In the case of hospital buildings this is not the reality and the project team is usually hired for the purpose of designing a building that includes different spaces and different users, such as doctors, nurses, patients, visitors, cleaning staff, administrators, and others. In this sense it is important to combine different spatial needs, which are always subject to constant changes throughout the period of building operation due to: new features; innovations; enlargement needs; and new healthcare treatment methods. This paper discusses the importance of the design and organization of space quality in the overall sustainability of a hospital building and how this aspect is evaluated in BSA tools.
SPACE DESIGN QUALITY

The contribution of space design to the sustainable hospital buildings
Healthcare is one of the most complex and rapidly changing industries. It is continually transformed by new technologies, technique, pharmaceuticals and delivery systems (Boone, 2012) . In this concern, it is a fact that the hospital architecture incorporates a development project that has as main concerns the adequacy of technological advances in medicine, compliance with rules and regulations (that seek to ensure the quality of designed environments), the complexity and flexibility required for the project and the high cost of premises. This means that the designer often forgets or not gives the adequate importance to sustainable principles that this type of project should follow (Shaw et al, 2010) . Consequently the construction of this type of buildings needs to incorporate this evolution and the spaces design can be the way to improve healthcare. The architectural design of the space, its organization, operation and configuration, allows these buildings to respond and adapt positively to the needs for which they are designed. At an early stage, a good investment in their flexible design reduces the need for further improvements (Johnson, 2010) .
Analysing the indicators and parameters of the Building Sustainability Assessment (BSA) tools, specifically oriented to hospital buildings, it is possible to assess how important is the use of these methodologies in the architecture design phase to promote the existence of more sustainable buildings in the future. Many of these parameters are easily answered through the spatial and volumetric organization of indoor and outdoor spaces. Therefore it is important to encourage the architects to incorporate these concerns in their projects, avoiding solving future problems resulting from the addition of equipment or other solutions that increase energy consumption, water or other resources, even human. Most times, sustainability assessments are used to comparatively classify the buildings. Nevertheless it is of increasingly importance that such methods are regarded as ordinary work tools in all project phases.
The design phase incorporates many decisions, such as the use of materials, choice of equipment, networks, infrastructure, among others, Nevertheless this paper is focused in the design of effective space, comprising options of building implantation, composition and spatial organization of buildings. Table  1 show some examples of spatial and volumetric organization taken in buildings of recognized quality in terms of sustainability. 
Building sustainability assessment tools for healthcare
All over the world there is a growing number of sustainability assessment tools developed for the building sector and oriented for new constructions, existing buildings and refurbishment/rehabilitation operations. Inside these three groups, most assessment tools are specifically oriented for different type of buildings. In the context of hospital buildings the most well known tools are: BREEEM Healthcare, LEED for Healthcare and Green Star -Healthcare (BREEAM, 2013; LEED, 2013; GBCA, 2013) . In addition to these, DGNB is developing a specific methodology for hospitals that is not finished yet, and CASBEE have a system for new construction that includes the hospital buildings in the category of residential buildings. Nevertheless the CASBEE tool does not specifically address this type of buildings, but is one tool with different specifications for residential and no-residential buildings. For this reason, this study is focused on BREEAM Healthcare, LEED for Healthcare and Green Star -Healthcare. The three abovementioned tools have a system of evaluation based in points that are divided over different categories, each of which is based in a series of evaluation parameters (Sauders, 2008) . Although there are some differences between these tools, they share the main areas of assessment. Analysing the indicators of each tool it is possible to conclude that there is no sustainability categories directly related with space design quality. Nevertheless there are some sustainability parameters that are indirectly related with that principle.
It should also be noted that an exceptional answer to the category Innovation in Design (that allows getting an extra score in all tools) allows correcting a worst performance in other sustainability categories. Credits for innovative performance are awarded for comprehensive strategies, which demonstrate quantifiable sustainability benefits not specifically addressed by other sustainability categories. Table 2 presents the sustainability parameters of the abovementioned tools that are directly influenced by the indoor and outdoor spaces design quality. Figure 1 shows with light grey the relevance (in percentage) of these parameters in the overall sustainable score. 
THE ENVOLVING ROLE OF ARCHITECTURE
Eco-humanism in Hospitals
Analysing the tools presented in the previous section, it is possible to see how important is the careful spaces design to the positive evaluation of several sustainability parameters. Although there are some indirect relations, it is still imperative to retain among the analysis of the categories that there are no categories dealing directly with the sociocultural dimension and functional quality. The social dimension of sustainable development is even more present in the case of hospital buildings due to the importance of the wellbeing of the patient in this kind of projects. On this context, it is in this category that stands out even more the importance of the spatial and volumetric organization of indoor and outdoor spaces, because its quality can give immediate and effective responses to almost all the concerns of this area of interest. Thus, the category "Sociocultural and functional quality" that DGNB considered in its assessment tool (Table 3) , and the similar one "Social, cultural and perceptual aspects" that the International SBTool considers, positively influence the concerns of spaces design quality in the architectural design phase (DGNB, 2013; iiSBE, 2013) . This fact promotes the consideration of the patients and users' welfare in this type of buildings Table 3 . Criteria of the core catalogue of the DGNB tool and International SBTool (DGNB, 2013; iiSBE, 2013 It is within this context that one can speak about Eco-humanism. Eco-humanism in architecture is about having an equal concern for human and ecological wellbeing, and by its nature it touches on many uncomfortable truths (Verderber, 2010) . The challenge now is to translate this unprecedented opportunity into action.
The main concerns of the space design are the humans' needs. So, the use of rating systems specifically for the hospital buildings becomes essential to include in the design phase, beyond the importance of historic preservation, and systems of interrelated hierarchies comprised of personal, institutional, and societal constructs (Rokeach, 1979) .
The architectural process
Early environmental design initiatives were focusing only on the reduction of energy demands. Different institutes and governmental initiatives developed tools and policies to address this problem.
In 1980s and 1990s some of the initiatives began to reflect concerns about the sustainability of the construction industry c, and in 1993 the UIA/AIA Word Congress of Architects concluded that it was a bold challenge to the profession of an architect to put a broader sustainability agenda into practice (Guenther & Vittori, 2008) .
In 2000 many of these initiatives turned to incorporate sustainable design strategies as basic and fundamental in standard practice. In 2005, the American Institute of Architects (AIA) established a more aggressive position on the responsibility of design professionals, defending the position that the architects must change the professional actions and work together with the clients changing the actual paradigm of designing and operating a building (AIA, 2005) .
The sustainable project requires a revolution in the way of thinking the building design. So it is important that this transformation, that across all phases of the life cycle building, will be reflected in the early stage of architectural design and in the essence of it: the design and organization of space.
If the architectural design should contain the entire patient and users' needs, environmental concerns and generate synergies among all actors of the design team, then this should directly addressed in building sustainability assessment tools. This is essential in order to support architects during the early phases of design and to recognize the efforts of an architect in designing a truly sustainable building.
Michael Lerner (2000) formulated the following question: "The question is whether healthcare professionals can begin to recognize the environmental consequences of our operations and put our own house in order" (Roberts & Guenther, 2006) . This is not a trivial question, but the foundation of all other issues that may arise around this same concern (Roberts & Guenther, 2006) . Based on this principle, Figure 2 illustrates the relationship between human health, medical treatment and environmental pollution that directly affects the mission of the health care industry. (Roberts & Guenther, 2006) .
Discussion
It is relevant to promote and discuss the importance of the space organization to the sustainable construction and the influence of the architecture (and not only the building systems) in the Building Sustainable Assessment tools (BSA tools). It is also important that each designer involved in the development and construction of hospital buildings is able to quickly identify a set of parameters that can interfere directly, therefore that later can be considered globally to intervene in each and every one of them. All in all these tools must be bivalent, they must impose the concerns with sustainable construction but also integrate the requirements of each building and each project area, linking priorities and facilitating the integration widespread of more this concern in the different design projects. This is one aspect that can promote integration and knowledge of these tools in all project teams involved in the construction of this building typology, as well as their use in different phases of buildings life cycle.
CONCLUSIONS
The Hospital architecture has a strong social responsibility and impact on the city. Mostly due to various design requirements, these buildings are not designed and operated in a sustainable way. Based on this context it is important to include in BSA tools the best practices in architecture that should be taken into account in the design phase (to support the decisions that contribute to the building sustainability).
Although the design and organization of space encompassing always a great social responsibility, this concern is transverse to the three pillars of sustainable development (economic, social and environmental), since it allows the resolution and fit of many solutions environmentally efficient and economically viable. Based on the conclusions, future developments on BSA tools should give more weight to these aspects of major influence in the building life cycle performance.
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